Aim. Numerous studies have demonstrated the high prevalence of complementary and alternative medicine (CAM) use in metropolitan cancer cohorts but few have been conducted in regional and remote populations. This study aimed to investigate the trends and regional variations in CAM use by cancer patients at a regional cancer care center in Toowoomba, South East Queensland, Australia. Methods. All English-speaking adult cancer patients attending the regional cancer care center were invited to participate. Eligible patients were provided a self-administered questionnaire that was developed based on published surveys. Ethics approval was obtained. Results. Overall 142 patients completed the questionnaire and 68% were currently or had previously used at least one form of CAM. CAM users and nonusers did not differ significantly by region, age, gender, time since diagnosis, income, town size, treatment intent, or metastases. CAM users were more likely to have a higher level of education. Concurrent CAM use with conventional treatment was reported by approximately half of respondents. The most common reason for CAM use was "to improve general physical well-being." The most common sources of CAM information were family (31%) and friends (29%). Disclosure of CAM use to either the general practitioner or specialist was reported by 46% and 33% of patients, respectively. The most common reason for nondisclosure was "doctor never asked." Conclusion. This study supports previous research that CAM use is as common in regional and remote areas as metropolitan areas. Nondisclosure of CAM use to health professionals was common. Future research needs to focus on strategies to improve communication between patients and health professionals about the use of CAM.
Introduction
Complementary and alternative medicine (CAM) has been defined as "a group of diverse medical and health care systems, practices and products that are not generally considered part of conventional medicine." 1 CAM use is becoming increasingly prevalent among the cancer population. 2, 3 A recent systematic review and meta-analysis reported an average prevalence of current or previous CAM use in 40% of cancer patients. 2 Individual studies have reported prevalence rates between 40% and 83% depending on the CAM modalities included, the study population, and the research technique. 2, 4 Some CAM has evidence supporting efficacy in ameliorating symptoms or side effects of cancer or cancer treatment, such as ginger and acupuncture for acute chemotherapyinduced nausea 5 and vomiting. 6 The benefits of CAM may include improving quality of life and reducing depression. 7 Many CAM, however, lack proven efficacy and may have serious sequelae when used as an alternative to conventional medicine. CAM may also affect the efficacy of conventional cancer treatment when used in combination. 8 Both pharmacokinetic and pharmacodynamic interactions between CAM and chemotherapy have been reported, 9 and CAM are not without adverse effects. 10 Conservative beliefs and behaviors of rural populations such as avoidance or delay in attending health care, 11 along with a preference toward traditional health care, 12 have been proposed to reduce CAM use. 13 To the contrary, previous surveys indicate that residents in rural areas frequently engage in the use of CAM, 13, 14 and are in fact more likely to use CAM than their metropolitan counterparts. 13, 15 The prevalence of CAM use by rural patients has been reported to range from 40% to 70% and consultation of CAM practitioners between 9% and 63%. 14 Data from the southwest regional area of Western Australia found that approximately half of the health consults in a 12-month period were with a CAM practitioner. 16 Suggested reasons for high CAM consumption in rural communities include lower availability and dissatisfaction with conventional health care services, as well as an increased interaction between CAM and conventional providers. 14 One study found that 53% of CAM users at a rural health screening clinic had sourced their information from a doctor or pharmacist. 17 Another study found approximately one quarter of rural general practitioners (GPs) referred to a chiropractor or osteopath at least once a month and 10.4% of GPs had performed manipulative therapies during the past month. 18 In addition, limited access to social and health care services may lead rural patients to develop attributes such as resilience, stoicism, independence, and self-reliance, which may shape health seeking behavior and lead to self-management of disease including self-prescription of CAM. 14, 19 A study investigating naturopaths' perspectives on the demand for their services in the Darling Downs area also highlighted longer consultation times and a preference toward "local" rather than "foreign" health practitioners as drivers for CAM use in rural areas. 19 Research in rural New South Wales found a similar pattern of distribution of general practitioners and CAM practitioners, which may suggest a proactive approach to seeking CAM by rural patients as opposed to a deferral to CAM when conventional services are not available. 20 Lack of local access to CAM practitioners does not appear to have an impact on CAM use by rural patients as they are often prepared to travel to access these services. 13 Nondisclosure of CAM use to conventional health care providers is common in both rural and cancer populations. 10, [21] [22] [23] [24] [25] This is of concern given the potential interactions between CAM and conventional cancer treatments. Common cited reasons for nondisclosure include the doctor not inquiring about CAM use, an anticipation of doctor disapproval, doctor disinterest or inability to provide information on CAM, and patient perception that CAM use is irrelevant to conventional treatment and is harmless. 10, 22, 24, 26 Animosity from some conventional health care providers toward CAM use 27 may turn cancer patients toward less reliable sources of CAM information such as the media, the Internet, and word of mouth. This may be problematic as media reports are often skewed toward a positive view on CAM. 28 Limited studies have investigated the trend and reasons for high CAM use, whether there are regional variations in CAM use among rural cancer patients 25, 29 and whether information seeking behavior and disclosure of CAM use is comparable to metropolitan cohorts. 14 Improved awareness of trends in CAM use may assist health professionals engage rural cancer patients to disclose their CAM use and ensure patients are appropriately informed about how CAM use may have an impact, positively or negatively, on the efficacy or side effects of conventional cancer treatments. 4 This study aimed to investigate the trends and any regional variation in CAM use by cancer patients at a regional cancer center located in Toowoomba, Queensland. The study also aimed to investigate where rural cancer patients sourced information regarding CAM treatment, whether they had discussed their CAM use with any member of the cancer care team, and what factors prompted them to use or not use CAM.
Method
All adult cancer patients (including oncology, hematology, and palliative care) attending a regional cancer care service in Toowoomba, in South East Queensland, Australia, were eligible to be included in the study. Exclusion criteria included inability to provide informed consent and inability to communicate in English. Daily clinic lists were used to identify eligible patients, who were then invited to participate in the study by the investigator while attending the cancer care clinic. If willing to participate, they signed a statement of informed consent and then were given a selfadministered questionnaire. Assistance was provided to complete the questionnaire if required. Data were collected for 4 weeks between April 15 and May 10, 2013. Ethics approval was granted from the Toowoomba and Darling Downs Human Research Ethics Committee and the University of Tasmania Human Research Ethics Committee.
The Toowoomba cancer care service has a large catchment area extending from the Lockyer Valley west to the South Australian border, north to Murgon, and south into northern New South Wales. The estimated population of the area is 260 000 persons. 30 It is a predominantly agricultural area, however, there has been a recent growth in the resources sector with the coal-seam gas project in the Surat Basin. Manufacturing, health, education, and tourism sectors also provide employment in the area leading to a diverse demographic. 30 Toowoomba is the largest city in the area and is situated 132 km west of Brisbane.
In the absence of a standard questionnaire on the use of CAM, a questionnaire was developed based on published surveys investigating CAM use in cancer or rural populations. [13] [14] [15] The questionnaire asked patients to indicate CAM that they were currently or had previously used from a list commonly used by cancer patients. 26, 31, 32 The questionnaire had a particular focus on biologically based therapies that have the potential to influence the efficacy of conventional cancer treatments, but also included mind and body based practices commonly reported in the literature. The questionnaire also covered where CAM information was sourced, how much money each month was spent on CAM, whether CAM use had been discussed with any of the conventional health care team, and if not, the reasons for not discussing CAM use. 26, 31 The questionnaire contained Likert-type statements to assess reasons for using or not using CAM. 33 Demographic data and cancer type and stage were obtained from patient medical records. The Australian Bureau of Statistics' Australian Standard Geographic Classification remoteness areas structure was used to classify patient geographical location as inner regional (IR), outer regional, remote, and very remote. 34, 35 It was planned to compare CAM usage between the 4 geographical classifications; however, insufficient patients were recruited in the outer regional, remote, and very remote groups so they were combined into an outer regional (OR) group for analysis.
The χ 2 test and Student's t test were used to determine differences in CAM use between IR and OR participants for categorical and continuous variables respectively. A significance level of P < .05 was used. Statistical analysis was performed using R 3.0.1. 36
Results
A total of 142 patients participated in the study, while a further 64 patients were eligible to be included but either refused, were too unwell, or were not approached to complete the survey because of time constraints. Demographics were similar in both groups. The characteristics of IR and OR participants are shown in Table 1 .
Characteristics of CAM Users and Nonusers
Overall, 97 of 142 respondents (68%) indicated that they were currently or had previously used at least one form of CAM (excluding prayer alone; see Table 2 ). The 2 patients who reported using prayer alone were not included as CAM users in subsequent analyses. CAM users and nonusers did not differ significantly by region, age, gender, time since diagnosis, income, town size, treatment intent, or metastases. CAM users were more likely to have a higher level of education (χ 2 = 16.7, df = 1, P = .002). Current CAM use was reported by 49% of respondents. There was no significant difference in current CAM use between IR and OR groups; however, OR respondents were more likely to have used CAM in the past (χ 2 = 3.91, df = 1, P = .048). Concurrent CAM use with conventional treatment was reported by 48% and 46% of IR and OR respondents, respectively. Five or more different types of CAM were used by 34% of CAM users. There was no significant difference in the number of CAM used between IR and OR groups (χ 2 = 7.09, df = 4, P = .15).
Types of CAM Used and Reasons for Using or Not Using CAM
Of the 97 CAM users, 87 (90%) reported using one or more biological CAM and 76 (78%) reported using one or more mind-body-based CAM. The most common CAM used was vitamin supplements; details are shown in Table 3 .
Reasons for using CAM were explored both for individual CAM and across all CAM. Selenium (7%), antioxidants (5%), and herbal teas (4%) were the biological CAM most commonly used by patients to "treat" cancer. Prayer (12%), deep breathing (7%), meditation (6%), and spiritual healers (4%) were the most common mind-body CAM used to treat cancer. The most commonly used biological CAM to "boost the body or for side effects of cancer treatment" were vitamins (22%), antioxidants (6%), herbal tea (6%), and garlic (5%). Of the nonbiological CAM, deep breathing (12%), prayer (11%), and meditation (9%) were most commonly used. Patients reported the highest CAM use for "other" reasons not related to their cancer, for example, vitamins (37%), acupuncture (28%), chiropractic (27%), herbal tea (22%), garlic (21%), therapeutic massage (16%), prayer (14%), and antioxidants (9%).
Of the 97 respondents who reported currently or previously using CAM, 87 (90%) responded to the Likert-type statements regarding reasons for using CAM overall. The most common reason for using CAM was "to improve general physical well-being" (82%), followed by "might help, can't hurt" (see Table 4 ). There was no significant difference in responses between IR and OR participants.
Fifty-three respondents (37%) completed the section concerning the reasons CAM was not used; the results are shown in Table 5 . Interestingly, 10 respondents who had used at least one CAM still completed this question. Eightythree percent of patients who completed this question agreed with the statement "I am happy with conventional treatment" and 77% agreed with the statement "I have never thought of using CAM." A larger proportion of OR respondents agreed that "CAM are not available where I live" (38%) compared with IR respondents (8%) (χ 2 = 7.13, df = 2, P = .04).
Sources of CAM Information and CAM Cost
Eighty-seven (90%) CAM users responded to the questions about sources of CAM information, CAM cost, and discussion of CAM with health care professionals. The most common sources of CAM information were family (31%), friends (29%), a medical person (20%), the Internet (16%), and media (12%). The majority of patients (72%) reported spending less than $50 a month on CAM, 13% spent $50 to $100, and 5% spent more than $100 a month on CAM. There was no difference in information sources and money spent on CAM between IR and OR participants.
Discussion of CAM With Health Care Professionals
In this study, 46% of CAM users (40/87) reported discussing their CAM use with their GP and 33% with their oncologist or hematologist. The community pharmacist was consulted by 14% of patients followed by a naturopath or dietician (12% each), nurse (8%), and hospital pharmacist (7%). There was no difference in the rates of discussion with the various health care professionals between IR and OR participants. Overall, 41% of patients had not discussed their CAM use with either their GP or specialist, and 23% of patients had not discussed their CAM use with any health care professional. Table 6 shows the breakdown of the most common biologically based CAM being used, whether they were used in conjunction with conventional treatment or whether they had been discussed with a doctor. Of the 29 respondents who were using vitamins with conventional treatment, only 15 (51%) had discussed them with their doctor. In this study, only 5 respondents reported concurrently using antioxidants with conventional treatment; however, none of these respondents reported discussing their antioxidant use with their Table 1 . Characteristics of Inner Regional and Outer Regional Participants. Variables Inner Regional (N = 101) doctor. The question regarding reasons for not discussing CAM use with their doctor was answered by 25 participants. The most common reported reason was that "doctors never asked about other therapies" (32%), followed by "doctors would discourage/disapprove" (28%), "not important for my doctor to know" (28%), "doctor would not understand" (12%), and "already discussed with other members of the health care team" (12%).
Discussion
High CAM use has been previously reported in the general rural population, including Australia. 3, 13, 15, 25, 37 This study did not find any regional variation in the number of patients currently using CAM between IR and OR areas. Patients from OR areas were more likely to have used CAM in the past. This result may reflect higher baseline CAM consumption Table 2 . Comparison of Inner Regional and Outer Regional Complementary and Alternative Medicine (CAM) Use.
Inner Regional (N = 101)
Outer Regional (N = 41) (prior to cancer diagnosis) in OR patients; however, it is difficult to interpret as the current study did not define "previous CAM use" as before or after cancer diagnosis. Robinson and Chesters also found no difference in the use of various CAM modalities between patients in rural areas classified as highly accessible and less accessible using the ARIA rating scale, 13 which was supported by the results of this study. Overall, the number of patients using CAM in this study (68%) was comparable to recent Australian studies in predominantly metropolitan cancer populations which reported CAM use in 61% and 65% of participants, respectively, 31, 38 but considerably higher than that reported in a similar regional population (38%). 25 This result supports previous Australian research that CAM use is as common in rural as metropolitan areas. 13 The higher CAM use in the current study compared with previous studies may be because of the sample size and the broader definition of previous CAM use.
Previous studies have reported that CAM users in the cancer population are more likely to be younger, 38, 39 female, 39 have a higher level of education, 31, 38 have a higher income, 38 and be at a more advanced stage of disease. 31 The trends in age, gender, income, and metastases were not observed in this study; however, participants with a higher level of education were more likely to use CAM as seen in previous studies. This may suggest that age, gender, and metastatic disease are not strong predictors of CAM use in cancer patients in regional areas. This study was conducted at a public hospital with most patients reporting an income less than $50 000; therefore, it is difficult to determine if income was a predictor of CAM use as there was no highincome group comparator.
Similar to recent Australian studies, vitamins were the most common biological CAM used. 25, 38 Prayer was used by 28% of patients, which is also comparable to recent Australian studies 25, 38 ; however, a limitation of the current study is that it did not clearly distinguish between therapeutic or healing prayer and routine prayer for religious beliefs. Higher rates of acupuncture (32%) and chiropractic use (30%) were seen in the current study, 38 which may reflect regional differences in the use of these practices but may also be a result of these services being subsidized through Medicare, as well as referral to and acceptance of these services by GPs. 18 The Darling Downs region has been reported to have a high percentage of GPs who claim for acupuncture Medicare items, 40 which may also have affected this result. Differences in the definition of previous CAM use may also have influenced the results. Other studies have also identified variations in the type of CAM used between urban and rural populations. In the PUC-CAM study, rural respondents used significantly more self-prescribed supplements, chiropractic, and Bowen therapy. 13 The PUC-CAM study proposed that there may be variations in the type of CAM used between different types of rural areas, for example, perimetropolitan, agricultural, and country towns with a large retiree population. 13 Concurrent CAM use with conventional therapy (46% to 48%) was lower than reported previously (67% to 77%). 26 Despite this, there were still a large number of patients concurrently using CAM and conventional treatment. The concept that CAM is most commonly used as a "complement" rather than an alternative to conventional therapy is well supported in the literature. 26 One study reported that 79% of respondents agreed with the statement "using both conventional and alternative therapies is better than using either one alone." 41 Another study reported that 80% of patients believed CAM therapy can help the treatment of cancer even though efficacy has not been proven in studies. 38 The high use of multiple CAM modalities along with the high concurrent use of CAM with conventional treatment highlights the importance for health professionals to be able to assess how CAM may have an impact on the safety and efficacy of treatment and the need for further research in this area. Health professionals also need to be open-minded about the use of CAM and supportive of patients' beliefs, values, and choices regarding CAM use, particularly if there is no known harm or there is a potential benefit from the CAM.
The most common reasons for CAM use from this study were "to improve general physical well-being" and "might help can't hurt." Unlike these findings, another study that used similar statements found the most common reason for CAM use was to "increase the body's ability to fight the cancer." 39 Previous research has highlighted "push factors" such as dissatisfaction with conventional treatment and "pull factors" such as desire to take control over ones health care as reasons for CAM use. 33 These results support the concept of patients using CAM in order to take control over their own health care. Interestingly, open-mindedness, independence, and preference for preventative health care by rural patients were also highlighted in a study investigating naturopaths' perceptions on CAM use in the same geographical area. 19 A third of the CAM users in this study agreed that they were using CAM to "directly fight the cancer." A similar result has been reported previously where 37.5% of patients expected CAM therapies to cure their cancer. 26 This emphasizes the importance of conventional health care professionals engaging with patients to disclose their CAM use and to ensure they have been provided with appropriate information about the risks and benefits of CAM. Most patients disagreed that a reason for using CAM was "conventional treatment was not successful." This supports the concept that CAM is not necessarily used as a last resort by terminally ill, desperate patients. 26 The major source of CAM information for participants was friends and family, which was similar to a previous study. 31 The number of cancer patients that had consulted a medical professional for CAM information (20%) was slightly lower than reported in other studies (23% to 32%). 31, 38 This observation may reflect cancer patients' perception that medical professionals are not able to provide information about CAM 24 and represents an important barrier for conventional health professionals to overcome.
Nondisclosure of CAM use to health professionals is of concern because of the potential impact of CAM on the safety and efficacy of conventional treatment. A high nondisclosure rate of CAM use to medical practitioners has been reported previously. 24 Although almost half of patients in this study had not discussed their CAM use with the GP or specialist, when CAM discussion with any health professional was analyzed, only 23% of patients had not disclosed their CAM use. This highlights the role for all health professionals to initiate discussion about CAM use with cancer patients and the importance of communication between members of the multidisciplinary team. The most common reasons for nondisclosure of CAM use to a medical professional were "doctor never asked," "doctor would discourage or disapprove," and "not important for my doctor to know" and are consistent with those reported previously in the literature. 41 This further stresses the importance for doctors and other health professionals to initiate discussion about CAM use and to remain open-minded about the potential role for CAM. 24 Schofield et al have published recommendations for effectively discussing CAM in an oncology consultation. 42 Some of the recommended steps in this process include eliciting the patients' understanding of their situation and their information preferences, asking questions about CAM use often and at crucial points in the illness trajectory, exploring the details of CAM use and actively listening, and discussing relevant concerns about CAM while respecting the patient's beliefs. 42 A limitation to effectively discussing CAM use in the busy oncology clinic may be time. Physicians have also reported feeling uncomfortable discussing CAM with patients because of a lack of knowledge about CAM. 43 The regular use of a screening tool such as the questionnaire used in this study may be a useful way to begin discussions about CAM. Although only one patient stated in the survey feedback that the survey prompted a discussion of CAM use with a health care professional, a question for future research is whether having a regular screening tool will prompt health professionals to initiate discussion with patients about CAM. Education for health professionals about commonly used CAM in cancer patients as well as communication skills training may also be beneficial to improve CAM discussions.
A study limitation was that only patients from regional and remote areas were included and there was no metropolitan subgroup for direct comparison. Also, it was conducted in a single health district; therefore, the results may not be generalizable to all rural areas. Another limitation was that the study was conducted at a regional cancer care center and did not capture patients that had chosen not to seek conventional cancer treatment. The results may also have been skewed by patients that choose not to, or were too unwell to participate in the study. The questionnaire design may also have limited the interpretation of the results as there was not a clear delineation between self-prescribed CAM and practitioner-led CAM. Finally, the results relied on self-reporting of CAM use, which may be limited by the accuracy of patient recall.
In conclusion, CAM use in the Toowoomba regional area was high, and the prevalence was similar to that seen in previous metropolitan studies. This supports previous research showing that CAM use is as common in regional and remote areas as metropolitan areas. There were many similarities in the types of CAM and the number of CAM used between patients from inner regional and outer regional areas in this study and metropolitan patients in previous studies. Concurrent use of CAM with conventional cancer treatment and nondisclosure of CAM use were common. This study has important implications for health professionals caring for cancer patients living in regional or remote areas. It emphasizes the need to discard misconceptions that rural patients are less likely to use CAM and to ensure that discussion about CAM are initiated routinely with all cancer patients. It also highlights the need for future research efforts to focus on strategies to improve communication between health professionals and cancer patients about CAM.
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